Curcuminoid WZ26, a TrxR1 inhibitor, effectively inhibits colon cancer cell growth and enhances cisplatin-induced cell death through the induction of ROS.
Colon cancer is one of the leading causes of cancer-related deaths. Chemotherapy has improved survival in patients with colon cancer, but has a narrow therapeutic window due to its toxicity. Therefore, novel therapies for colon cancer are urgently needed. We previously developed a curcumin analog WZ26 as an anti-cancer agent in pre-clinical evaluation. In the present study, we further explored the mechanism and target of WZ26 in colon cancer cells. Our results show that WZ26 targets thioredoxin reductase 1 (TrxR1) and increases cellular reactive oxygen species (ROS) levels, which results in the activation of JNK signaling pathway in human colon cancer cells. Furthermore, we found that WZ26 significantly enhances cisplatin-induced cell growth inhibition in colon cancer cells. WZ26 combined with cisplatin markedly increases the accumulation of ROS, and thereby induces DNA damage and activation of JNK signaling pathway. Pretreatment with antioxidant N-acetyl-l-cysteine (NAC) significantly abrogates the combined treatment-induced ROS generation, DNA damage and cell death. In addition, the activation of JNK signaling pathway prompted by WZ26 and cisplatin was also reversed by NAC pretreatment. In vivo, WZ26 combined with cisplatin significantly inhibits tumor growth in a colon cancer xenograft model. Remarkably, WZ26 attenuates the body weight loss evoked by cisplatin treatment. This study discloses a previously unrecognized mechanism underlying the biological activity of WZ26, and reveals that WZ26 and cisplatin combinational treatment might potentially become a more effective regimen in colon cancer therapy.